T he past 2 decades have seen numerous self-report screening questionnaires designed to identify psychopathology in primary care settings and in the community. Some examples of the questionnaires include the General Health Questionnaire, 1,2 which can be used as general screening tools for mental disorders in primary care. The Kessler Psychological Distress Scale is a recently developed self-report questionnaire designed to measure psychological distress in population surveys. 3 The K10 is a 10-item questionnaire derived from existing screening scales by applying item-response theory in selecting items with optimal sensitivity in the 90th-to 99th-percentile range of the general W La Revue canadienne de psychiatrie, vol 54, no 8, août 2009 526 Objective: Psychological distress questionnaires are often used as screening instruments for mental disorders in clinical and epidemiologic settings. Poor physical health may affect the screening properties of a questionnaire. We evaluate the effect of self-perceived health status on the screening performance of the Kessler K10 and K6 scales in a community sample.
population distribution of psychological distress. 3 A shortened 6-item version of the questionnaire (K6) has also been advocated as a screening measure. Both scales have been used extensively in many countries as part of the WMH surveys. 4 In the Australian National Survey of Mental Health and Well-Being, 5 the K10 scale was found to discriminate subjects with any current DSM-IV anxiety or mood disorder from those without mental disorders (area under the receiver operating characteristic of 0.90). In a subsequent validity study, the K10 scale worked at least as well as the more extensive CIDI Short Form in identifying cases of severe mental illness. 6 Cairney et al 7 used data from the CCHS 1.2 to examine the screening properties of the K6 and K10 for the detection of major depression in a representative community sample. They found a similar performance of the K6 and K10 (1-month prevalence: area under the receiver operating characteristic: 0.926 and 0.929, respectively; 1-year prevalence: area under the receiver operating characteristic: 0.858 and 0.866, respectively) and they concluded that the K6 was more attractive for use as a screening instrument because of the lower response burden. Veldhuizen et al, 8 using the same data set, compared the screening performance of the K6 for diagnostic subgroups (12-months prevalence) and found a similar performance for the detection of major depression, manic episodes, panic disorders, and social phobia, while the detection of agoraphobia was somewhat worse.
Furukawa et al 5 showed that the K6 and K10 had better overall discriminatory power than the 12-item General Health Questionnaire in detecting DSM-IV depressive and anxiety disorders. They also found similar screening characteristics for the K6 and K10 scales and recommended the K6 scale as a general screener for any DSM-IV mood or anxiety disorder, while the K10 may be preferred for the identification of severe mental disorders. In addition, Furukawa et al 5 found a significant interaction between physical comorbidity and the Kessler scales and concluded that physical health problems may affect the screening performance of the K10 and K6 scales.
Caution must be taken when the K10 scale is used as a depression screener in people with poor health status. Current physical states (for example, chronic conditions or disability) may have influence on current biopsychological states captured by so-called psychological distress scales such as the K6 and K10 (for example, mood level). Scores on such psychological distress scales may be an indicator for general physical and mental well-being rather than major depression alone in people with functional impairments associated with other chronic disorders. Depression has been associated in 80% of the cases with some common chronic disorders; and functional impairments associated with chronic disorders are synergistically increased in the presence of depression. 10 Therefore, the screening characteristics of the K6 and K10 scales may be improved by including health status in the screening process.
We evaluate the effect of a single question of self-perceived health status on the screening performance of the K6 and K10 scales for the detection of depression and anxiety disorders in a community sample.
Methods

Data Sources
The CCHS is a cross-sectional survey that collects information related to health status, health care use, and health determinants for the Canadian general population. 11 The CCHS 1.2 was conducted by Statistics Canada in 2002. The target population were household residents aged 15 years or older who were living in private dwellings in 10 provinces. This sampling frame covered 98% of the Canadian population. The survey participants were selected using multiple staged, stratified random sampling procedures. Data were collected from 36 984 people by trained Statistics Canada interviewers. The response rate was 77 %.
The CCHS 1.2 questionnaire included, among others, questions regarding sociodemographic characteristics, mental disorders, chronic conditions, general health, and disabilities.
Assessment
The survey collected information on lifetime and past 12-month prevalence of various mental disorders, using the WHO's survey initiative version of the CIDI, a fully structured lay-administered diagnostic interview that generates diagnoses according to the definitions and criteria of both the International Classification of Diseases, 10th Edition and the DSM-IV diagnostic systems. 12 In our study, we focused on 1-month prevalence of major depression, manic episodes, panic disorders, and agoraphobia. Participants were classified as having a current mental disorder (1-month prevalence) if they met WMH-CIDI lifetime criteria for one of these disorders and endorsed the response "in the past month" to the question: "How recently was your last episode?" for one of these disorders or if an episode started earlier but was still going on in the past month. The same strategy for identifying current disorders has been used by Cairney et al. 7 The presence of chronic conditions was ascertained by self-report of physician diagnosis. In our analyses, we focused on diabetes, high blood pressure, heart disease, asthma, stomach or intestinal ulcers, arthritis or rheumatism, migraine headaches, and back problems.
Self-rated health was assessed by a single question: "In general, would you say your health is: excellent, very good, good, fair, or poor?" The validity of this measure is supported by several studies showing that this single-item measure is a strong and independent predictor of morbidity and mortality. 13 Nonspecific psychological distress was measured by the Kessler scales. 3, 6 The K10 is intended to yield a global measure of psychosocial distress based on questions about the level of anxiety and depressive symptoms in the most recent 4-week period. In the K10, respondents are asked to rate how often in the past 4 weeks they felt negative emotions on 10 items. Response options for each scale include: (4) all of the time, (3) most of the time, (2) some of the time, (1) a little of the time, and (0) none of the time. Scores for the 10 items are summed and can range from 0 to 40, with higher scores indicative of greater psychological distress. Six items in the K10 can also be used to calculate its shorter version, the K6. Scores on the K6 range from 0 to 24.
The K10 and K6 scales are administered in Australia using an alternate scoring system based on responses of 1-5, compared with the 0-4 system presented here. 5 This alternate system results in a score range of 6-30 for the K6 and 10-50 for the K10. In our study, we used the 0-4 response system to be consistent with previous studies in North America.
Statistical Analysis
In all analyses, the data were weighted to adjust for differential response rates and variation in probabilities of selection into the sample.
The first step, the optimal cut-off point for the total sample was determined by finding the K6 and K10 value that allowed for the best balance between sensitivity and specificity (adequate balance between rates of false-positive and falsenegative classifications). The second step, we repeated our analyses for the individual chronic somatic conditions. The third step, we computed optimal cut-off points for selfperceived health status. Finally, we computed SSLRs 5,7,14 for subjects with fair or poor health status and for subjects with excellent, very good, and good health status. The SSLR is calculated by the proportion of diseased subjects with a test result in a given range divided by the proportion of nondiseased subjects with a test result in the same given range. The likelihood ratio for a stratum with the upper and lower bounds (scores) x and y corresponding to the change in sensitivity divided by the change in specificity over the defined interval:
Therefore, LR(x,y) corresponds to the slope between 2 points, x and y, on the receiver operating characteristic curve.
All data were analyzed by using SAS statistical software, version 9.1 (SAS Institute, Inc, Carey, NC), which includes commands for the analysis of complex survey data (survey commands incorporate the weighting and clustering of data).
Results
The weighted 1-month prevalences for major depression, manic episodes, panic disorders, and agoraphobia were 2.0%, 0.8%, 2.2%, and 0.7%, respectively. The prevalence of at least one psychiatric disorder was 4.8%.
The cut-off score in the total sample that produced the best balance between sensitivity and specificity was 7/8 for the K10 (sensitivity = 0.76; specificity = 0.78) and 4/5 for the K6 (sensitivity = 0.73; specificity = 0.79). The cut-off points were suboptimal for subjects with chronic somatic conditions. For example, a cut-off point of 7/8 for the K10 had a high sensitivity and low specificity for subjects with ulcers (0.88 and 0.59, respectively). A cut-off point of 11/12 produced the best balance between sensitivity and specificity in this diagnostic subgroup (0.76 and 0.75, respectively) and increased positive predictive value (from 0.24 to 0.29). A similar pattern was observed for the other chronic conditions: the K10 cut-off point of 7/8 was suboptimal for subjects with diabetes, heart disease, asthma, migraine headaches, and back problems. Results are presented in Table 1 .
There was a strong association between the screening performance of the K6 and K10 scales and self-perceived health status: a K10 cut-off point of 4/5 yielded the best balance between sensitivity and specificity for subjects with excellent health status, while a cut-off point of 14/15 yielded the best balance between sensitivity and specificity for subjects with poor health status ( Table 2) . For the K6 scale, a cut-off point of 2/3 yielded the best balance between sensitivity and specificity for subjects with excellent health status, and a cut-off point of 8/9 yielded the best balance between sensitivity and specificity for subjects with poor health status ( Table 3 ). The screening characteristics of the K6 and K10 were very similar for each health status level. For example, subjects with fair or poor health status and a K10 score of 9 are less likely to suffer from a psychiatric disorder than subjects with the same K10 score, but an excellent, very good, or good self-perceived health status. A K6 score of 5 in subjects with excellent, very good, or good selfperceived health status is an indicator for a current psychiatric disorder, while subjects with the same score, fair, or poor health status are less likely to suffer from a current psychiatric disorder.
Discussion
Although mental disorders are common in the community and in primary care settings, accurate identification of these disorders is challenging. Various screening instruments for depression and anxiety have been developed and validated. They range from relatively short and simple instruments to lengthy and complex instruments. Both the Kessler K6 and K10 scales are brief instruments with excellent psychometric properties. Several studies reported good screening properties for the identification of depression and anxiety disorders in community samples.
Our study adds to this literature by showing a strong association between the screening performance of the K6 and K10 scales and self-perceived health status; cut-off points for the best balance between sensitivity and specificity were higher for subjects with poor health status than for subjects with good health status. A similar association was found for chronic conditions. A higher cut-off point was found for those with chronic somatic conditions than for those without chronic conditions. The results suggest that general health status should be taken into account when screening for mental disorders.
Cairney et al 7 reported a similar performance of the K6 and K10 scales for the identification of current major depression (1-month prevalence). We found similar screening characteristics for both K6 and K10 scales when we stratified for health status. Sensitivity and specificity were lower than in Cairney et al 7 as we included a broader range of mental disorders.
The inclusion of health status improved the screening performance of the 2 scales. However, it should be kept in mind that the positive predictive values were still low. The inclusion of health status did not improve the positive predictive values of the test. Subjects with a positive test result are likely to be wrong more often than they are right in nonspecialist settings with a low base rate of depression and (or) anxiety disorders.
There are obvious limitations to our study. First, the CCHS 1.2 included selected mental disorders. The screening properties of the Kessler scales may be different for other mental disorders (for example, dysthymia and generalized anxiety disorders). Second, we were only able to compare the K6 and K10 scales against one other field-based instrument for assessing disorder, the WMH-CIDI. An evaluation of the screening properties using a standardized clinical interview administered by a clinician or mental health professional may provide additional information (for example, Structured Clinical Interview for DSM). Third, assessment of health status was based on self-report only. Finally, adequate balance between rates of false-positive and false-negative classifications were used to determine the optimal cut-off points for the K6 and K10 scales. This criterion is a measure of overall diagnostic effectiveness and follows the assumption that There are at least 2 explanations why medium levels of psychological distress are not always an indicator of major depression in subjects with poor health status. Somatic items in screening questionnaires can elevate psychological distress scores for subjects who may be manifesting somatic symptoms associated with medical problems and not depression. [15] [16] [17] Furukawa 5 points out, the question "How often did you feel tired out for no good reason?" may mean different things for people with and without a physical condition. For example, diabetes mellitus is an illness that can cause fatigue. People with diabetes mellitus may give a positive response to the K10 question "In the past 4 weeks, about how often did you feel tired out for no good reason?" due to diabetes. People with poorly controlled somatic conditions or a poor general health status may be worrying about the future and the possibility of serious complications and may give a positive response to the screening questionnaire without having depression. [18] [19] [20] For example, the questions "How often did you feel so restless that you could not sit still?" or "How often did you feel so nervous that nothing could calm you down?" may have a different meaning for subjects with and without poor health status. The severity of a physical disorder (for example, chronic condition with complications) may moderate the response to this question.
A general strategy to include health status in the screening process would be to derive disease specific cut-off points (for example, asthma, diabetes, and chronic back pain). The results presented in Table 1 suggest that disease-specific cut-off points need to be stratified for disease severity. For example, subjects with well-controlled asthma may have a different health status than those with uncontrolled asthma. This approach would require a lot of validation studies and has limited practical value in screening studies. Screening tools are often used when time and money constraints necessitate short methods of case identification. The selection of a particular screening instrument should be determined by issues such as feasibility, administration and scoring times, and the instruments' ability to correctly identify people with (sensitivity) and without (specificity) the target diagnosis. 21 Therefore, we have used a single item as a health status indicator. This item is easy to assess and has been shown to be a strong predictor for morbidity and mortality. 13 The combination of the K6 and the K10 scales with the self-rated health status item may improve screening properties of the K10.
Stratum specific cut-off points for people with poor and good health status may help physicians and researchers in identifying mental disorders in clinical and community samples, where screening tools for depression need to be quickly administered and easy to use.
In conclusion, our results suggest that inclusion of selfperceived health status may improve the screening performance of the K6 and K10. SSLRs have a practical value, as they reduce the spectrum bias that may arise if only 2 categories (cases and noncases) are chosen. Both the K6 and K10 scales showed similar screening characteristics, suggesting that the K6 was more attractive for screening purposes, while the K10 may be more attractive as a dimensional measure for psychological distress.
Résumé : Le dépistage de la détresse psychologique dans la communauté devrait-il tenir compte de l'état de santé auto-perçu?
Objectif : Les questionnaires de détresse psychologique sont souvent utilisés comme instruments de dépistage des troubles mentaux dans des contextes cliniques et épidémiologiques. Une mauvaise santé physique peut influer sur les propriétés de dépistage d'un questionnaire. Notre étude visait à évaluer l'effet de l'état de santé auto-perçu sur le rendement de dépistage des échelles de Kessler K10 et K6 dans un échantillon communautaire.
Méthodes : Nous avons utilisé les données de l'Enquête sur la santé dans les collectivités canadiennes : santé mentale et bien-être (ESCC 1.2). La détresse psychologique a été mesurée par l'échelle de Kessler en 6 items (K6) et 10 items (K10). La dépression et les troubles anxieux ont été évalués à l'aide de l'entrevue composite diagnostique internationale de la santé mentale mondiale (estimations à 1 mois). Les limites optimales d'inclusion à l'égard de l'état de santé ont été déterminées en trouvant les valeurs de K6 et K10 qui donnaient le meilleur équilibre entre sensibilité et spécificité. Les rapports de vraisemblance par strate (RVPS) ont été calculés pour définir les strates ayant un pouvoir discriminatif.
Résultats : Il y avait une forte association entre le rendement de dépistage des échelles K6 et K10 et l'état de santé auto-perçu : pour l'échelle K10, une limite d'inclusion de 5/6 produisait le meilleur équilibre entre sensibilité et spécificité pour les sujets dont l'état de santé était excellent ou très bon, tandis qu'une limite d'inclusion de 14/15 produisait le meilleur équilibre entre sensibilité et spécificité pour les sujets dont l'état de santé était mauvais.
Conclusions : La combinaison des échelles K6 et K10 avec un item d'état de santé auto-évalué devrait améliorer les propriétés de dépistage des 2 échelles.
